We have shown that certain strains of Escherichia coli grown to stationary phase in nutrient broth (NB) supplemented with glucose (GNB) are more resistant to inactivation by methyl methane sulfonate (MMS) than are NB-grown cells (14) . This glucose-induced resistance was exhibited by Rec+ strains but was absent in all of the Rec-strains tested.
The Rec system appears to play an important role in the repair of X-or gamma-rayinduced single-strand breaks since Rec+ cells restore radiation-induced single-strand breaks upon postirradiation incubation, whereas recA mutants do not (6, 10) . Cells with a mutation in either or both the recB and recC loci do not restore breaks to the same extent as the control cells, but they do exhibit a greater ability to rejoin single-strand breaks than do the recA mutants (6) . Although some workers (3, 5, 7, 18) have reported little correlation between the number of single-strand breaks and survival, other investigators (6, 10) Since MMS-induced single-strand breaks are also repaired (1, 7, 12, 13, 15) Growth of cells and viability assays. As previougly described (14) , cells were grown to the stationary phase in either NB or GNB medium, after which they were treated with MMS and assayed for viability on nutrient agar plates.
Radioactive labeling. The deoxyribonucleic acid (DNA) was labeled by growing the bacteria in the NB or GNB growth medium supplemented with 250 ug of deoxyadenosine (Schwartz BioResearch, Inc.) per ml, 0.5 gg of thiamine (Calbiochem) per ml, and 10 After centrifugation, the contents of each tube were fractionated into approximately 40 equal volumes by collecting drops through the bottom of the tube. A 10-ml amount of modified Bray's (2) scintillation solution (5 ml of glacial acetic acid and 50 ml of distilled water per liter of Bray's solution) was added to each fraction. After dark adaptation, the fractions were assayed for radioactivity in a Mark I liquid scintillation counting system (NuclearChicago Corp.).
Sedimentation profiles. Sedimentation profiles were obtained from the data of two experiments per strain per growth condition. Each experiment in turn contained duplicate gradients for each test condition. Therefore, each profile consists of a curve that best fits the data obtained from four gradients. The profile presents the percentage of total recovered activity per unit of volume (one-fortieth volume of the gradient) as a function of the distance from the meniscus of the gradient calculated by the procedure of Ginsberg and Webster (5) . The distance from the meniscus to the bottom of the centrifuge tube was 4.60 A 0.05 cm.
Analysis of sedimentation profiles. Because quantitative evaluations of the weights of highmolecular-weight DNA from data obtained by alkaline sucrose gradient centrifugation are subject to various approximations and artifacts (4, 8, 11, 17) , intercomparisons based on ratios of molecular weights were used to provide a basis for qualitative interpretations of the sedimentation profiles.
The relationship
Mj \Di between the molecular weights of two different molecules of DNA and the distances they sediment from the meniscus during centrifugation in a sucrose gradient was assumed to be valid under our conditions of centrifugation, because the distance molecules sedimented in our gradients was proportional to the time at a fixed rotor speed (9, 16) . Nominal molecular weights were calculated by using the position of the "peaks" in the sedimentation profiles as a measure of the distance sedimented. "Peak" positions were measured on the final composite sedimentation profiles. Figure 1 shows the MMS survival curves for the three strains. The sedimentation profiles as described in Materials and Methods are obtained from data points such as those plotted in Fig. 2 for some of the experiments with E. coli K-12 strain AB1157. Figure 3 shows that the "initial" damage increases with increasing time of treatment with MMS. The ability of three different strains to rejoin single-strand breaks produced in their DNA by MMS treatment is shown in Fig. 4-9. (In the context of this paper, it will be understood that singlestrand breaks may include alkali-labile bonds.) The DNA sedimentation profiles for Rec+ strains AB1157 and AB1886 uvrA6 grown to the stationary phase in NB medium (Fig. 4 oWhen these strains were grown in GNB > 9 | medium ( Fig. 6 and 7) , both seemed to exhibit p a significant increase in the molecular weight of the DNA as a function of the time of postir- treated for 20 min with 0.1 M MMS was about 95% (Fig. 1) . The DNA profiles for E. coli SR111 recA13 recB21 ( Fig. 8 and 9 ) also showed a shift, in each case toward the heavier DNA. However, the "peaks" in these profiles did not move to positions approximating those of the controls. The survival levels for these cells grown in NB or GNB medium and treated for 20 min with 0.1 M MMS were less than 0.004% (Fig. 1) .
RESULTS
The ratios of the "peak" molecular weights of the DNA after various periods of postirradiation incubation to that of the DNA immediately after treatment are plotted in Fig. 10 for strains AB1157, AB1886, and SR111 grown in NB and GNB media. It can be seen that a marked shift of the "peak" position occurred in the first 10 min and that the greatest shift of the "peak" occurred in the profiles obtained for the DNA from Rec+ cells grown in GNB medium. The shift is less in the profiles obtained for the DNA from Rec+ cells grown in NB medium and least for the Rec cells.
Furthermore, the magnitude of the shifts for the DNA of Rec-cells grown in GNB medium is no larger, if not smaller, than that for Reccells grown in NB medium.
DISCUSSION
Our data suggest that after stationary-phase cells have been exposed to MMS essentially all breaks in DNA that will be rejoined are rejoined during 10 
